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[ DOCUMENT SURFACE MICRO 
ADJUST MECHANISM ] 

Background of Invention 

[0001] Field of Invention 

[0002] The present invention relates to a document surface micro-adjust mechanism. 
More particularly, the present invention relates to a micro-adjust mechanism for 
adjusting the distance of separation between the document surface and the lens of an 
optical scanner. 



m 

W [0003] Description of Related Art 

J* 

ifi 

■.jjjwj [0004] Due to great advances in the functions of computers and the rapid proliferation of 
%y networking and multimedia communication, image patterns or documents are often 

directly captured by a digital camera or indirectly through an optical scanner and 
converted into digital data files. The images in the data files may be identified, edited 
or stored and later displayed through a computer monitor or other electronic product. 

[0005] 

According to the manner in which document image is input, optical scanners may 
be classified into palm top scanners, paper feed scanners, drum scanners, and 
platform scanners. The palm top scanner operates by manually moving the scanner 
over the surface of a scan document horizontally. The paper feed scanner operates by 
putting a scan document at the entrance of a paper feeder. The paper feeder moves 
documents into the scanner one at a time so that scanning is performed at a stable 
and uniform speed. The platform scanner has a flat transparent panel for placing a 
scan document. An optical system underneath the flat transparent panel moves so 
that the scan document is scanned one section at a time. Note that since a platform 
scanner is capable of scanning a B5 size document or bigger, a rather large total trace 
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(TT) is required to project the image of a large document onto a sensor having a 
smaller width. 



[0006] Following progressive maturity of manufacturing technique for optical scanners, 
different types of optical scanners are developed to deal with different types of 
documents. To scan a card or a picture, there is no need to have an optical scanner 
with a large total trace (TT). In general, to scan a small document, an optical scanner 
often employs a roller to drive the document forward while an optical system scans 
the moving document. This type of scanner occupies a smaller space. A scanner of 
this type is referred to as a card scanner if cards are the main scanning items and a 
photo scanner if photographs are the main scanning items. 



jpi optical scanner. As shown in Fig. 1 , the scanner 1 00 comprises a casing 1 1 0, a 

ill transparent document platform 1 1 2, a roller 1 20, a light source 1 30, a group of 



p portion of the light back along an optical path 20. The light reflects repeatedly 

fli through the group of reflecting mirrors 140 to enter the optical lens 1 50. The optical 

lens 1 50 focuses and projects the light onto the optical sensor 1 60. On receiving the 
light, the optical sensor 160 converts the image pattern on the document 10 into 
digital output signals. 

[0008] After all the components of the optical scanner 1 00 are assembled together, 

minor adjustment is often made through the optical lens 1 50 along the optical path 
20. The optical lens is moved so that light reflected from the document 1 0 is focused 
precisely on the sensor 1 60. Fig. 2 is a schematic diagram showing minor adjustment 
of the optical lens to focus an image on a sensor. Note that the document surface 1 1 4 
and the sensor 1 60 (image surface) are fixed relative to each other. Only the optical 
lens is shifted to bring the light from the document 10 at the document surface 114 
exactly in focus on the sensor 160. The optical lens is fixed in position after 




Fig. 1 is a schematic cross-sectional view of a conventional small document 




reflecting mirrors 1 40, an optical lens 1 50 and a sensor 1 60. A document 1 0 driven 
by the roller 1 20 is fed onto the document surface 1 1 4 of the transparent document 
platform 1 1 2. The document picks up light from the light source 1 30 and reflects a 



adjustment. 



Summary of Invention 
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[0009] Accordingly, one object of the present invention is to provide a document surface 
micro-adjust mechanism for an optical scanner. In particular, this invention provides 
an optical scanner having a shorter total trace (TT). The document surface on an 
optical document platform can be micro-adjusted so that distance along the optical 
path from the document surface to an optical lens within the optical scanner is slightly 
increased or decreased to bring a document image exactly in focus on an optical 
sensor. 

[0010] 

To achieve these and other advantages and in accordance with the purpose of the 
invention, as embodied and broadly described herein, the invention provides a 
document surface micro-adjust mechanism for an optical scanner. The optical 
scanner includes an outer casing, a transparent document platform and an optical 
lens. The transparent document platform is located in the upper portion of the outer 
casing. The transparent document platform has a document surface. The optical lens 
is installed inside the outer casing. The document surface micro-adjust mechanism at 
least includes a carrier chassis having a first side terminal and a second side terminal. 
The first side terminal of the carrier chassis is hinged to an upper sidewall of the outer 
casing. The second side terminal of the carrier chassis has a through hole. The 
transparent document platform is embedded within the carrier chassis. The document 
surface of the transparent document platform can move slightly to adjust the optical 
path within the scanner. The document surface micro-adjust mechanism further 
includes a locking mechanism mounted on the outer casing. The locking mechanism 
has a locking hole that corresponds in position to the through hole in the carrier 
chassis. The document surface micro-adjust mechanism also includes a locking 
element that passes through the through hole and engages with the locking hole of 
the locking mechanism. Depth of the locking element within the locking hole 
corresponds to the required distance along the optical path from the document 
surface on the transparent document platform to the optical lens. The document 
surface micro-adjust mechanism also employs at least one elastic element between 
the carrier chassis and the latching structure. One end of the elastic element pushes 
against the carrier chassis while the other end of the elastic element pushes against 
the latching structure. Furthermore, the locking element sequentially passes through 
the through hole and the elastic element before engaging with the locking hole on the 
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latching structure. 



[001 1] It is to be understood that both the foregoing general description and the 

following detailed description are exemplary, and are intended to provide further 
explanation of the invention as claimed. 

Brief Description of Drawings 

[0012] The accompanying drawings are included to provide a further understanding of 
the invention, and are incorporated in and constitute a part of this specification. The 
drawings illustrate embodiments of the invention and, together with the description, 
serve to explain the principles of the invention. In the drawings, 

[001 3] Fig. 1 is a schematic cross-sectional view of a conventional small document 
optical scanner; 

[001 4] Fig. 2 is a schematic diagram showing minor adjustment of the optical lens to 
focus an image on a sensor; 

[001 5] Fig. 3 is a schematic cross-sectional view of a document surface micro-adjust 
mechanism of an optical scanner according to this invention; 

[00 16] Fig. 4 is a schematic diagram showing minor adjustment of the optical lens to 
focus an image on a sensor using the document surface micro-adjust mechanism 
according to this invention; and 

[001 7] Figs. 5A and 5B are schematic diagrams showing two configurations of the elastic 
element deployed by the document surface micro-adjust mechanism according to this 
invention. 

Detailed Description 

[001 8] Reference will now be made in detail to the present preferred embodiments of the 
invention, examples of which are illustrated in the accompanying drawings. Wherever 
possible, the same reference numbers are used in the drawings and the description to 
refer to the same or like parts. 

[0019] 

This invention provides a document surface micro-adjust mechanism suitable for 
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manually adjusting the distance from the document surface of an optical lens within 
the scanner after the scanner is assembled together so that the image is in better 
focus. 

Fig. 3 is a schematic cross-sectional view of a document surface micro-adjust 
mechanism on an optical scanner according to this invention. As shown in Fig. 3, the 
optical scanner 200 (for example, a card scanner or a photo scanner) mainly 
comprises an outer casing 210, a transparent document platform 21 2, a roller 220, a 
light source 230, a group of reflecting mirrors 240, an optical lens 250 and a sensor 
260. A document 10 is driven by the roller 220 to move onto a document surface 214 
within the transparent document platform 21 2. The document 1 0 picks up light from 
the light source 230 and deflects the light along an optical path 20. Each mirror in the 
mirror group 240 deflects light along the optical path 20 before finally entering the 
optical lens 250. The optical lens 250 focuses and projects the light onto the optical 
sensor 260. The optical sensor converts the light pattern obtained from the document 
10 into electrical output signals. 

The document surface micro-adjust mechanism 300 comprises of a carrier chassis 
310 having a first side terminal 310a and a second side terminal 310b. The first side 
terminal 310a is hinged to an upper sidewall of the outer casing 210. For example, an 
axial hinge may be used to link up with the upper sidewall of the outer casing 210. 
The second side terminal 310b of the carrier chassis 310 has a through hole 31 2. The 
transparent document platform 212 is embedded within the carrier chassis 310. 
Hence, the document surface 214 within the transparent document platform 21 2 is 
able to increase or decrease the optical path slightly by finely adjusting the carrier 
chassis relative to the scanner 200. 

[0022] 

The document surface micro-adjust mechanism 300 further includes a latching 
structure 320 mounted on the outer casing 210. The latching structure 320 is formed, 
for example, as an integrative unit on the upper wall or sidewall of the outer casing 
210. The latching structure 320 has a locking hole 322 that corresponds in position to 
the through hole 312 on the carrier chassis 310. The document surface micro-adjust 
mechanism 300 further includes a locking element 330 such as a screw fastener. The 
locking element 330 passes through the through hole 312 and engages with the 
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[0020] 



[0021] 
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locking hole 322. Depth of the locking element 330 inside the locking hole 322 
corresponds to the distance of the optical path 20 between the document surface 214 
of the transparent document platform 212 and the optical lens 250. The document 
surface micro-adjust mechanism 300 further includes an elastic element 340 such as 
a spring or a coiled spring structure. The elastic element 340 is inserted between the 
carrier chassis 310 and the latching structure 320. One end of the elastic element 340 
pushes against the carrier chassis 310 while the other end of the elastic element 340 
pushes against the latching structure 320. If the locking element 330 is a screw and 
the elastic element 340 is a coiled spring, the locking element 330 passes through the 

fa through hole 31 2 and the elastic element 340 to engage the locking hole 322 in the 

|S latching structure 320. 

m 

111 [0023] Since the first side terminal 31 0a of the carrier chassis 31 0 is attached to the 
Iff upper wall of the outer casing 210, the carrier chassis 310 may rotate through a hinge 

at the first side terminal 310a. The transparent document platform 21 2 embedded on 

13 the carrier chassis 310 also moves when the carrier chassis 310 rotates. Because the 

Id 

|. 4 carrier chassis 310 translates only a tiny amount (1-2 mm) compared with distance 

HI along the optical path 20, translation perpendicular to the optical path 20 may be 

III neglected. Hence, distance from the document surface 214 to the optical lens 250 

may be adjusted by varying the depth of engagement of the locking element 330 

inside the locking hole 322. 

[0024] After assembling all the components (including the document surface micro- 
adjust mechanism 300) together to form the optical scanner 200, scanning properties 
of the optical scanner 200 are tested. One major test is the resolution on the optical 
sensor 260. Fig. 4 is a schematic diagram showing minor adjustment of the optical 
lens to focus an image on a sensor using the document surface micro-adjust 
mechanism according to this invention. As shown in Fig. 4, distance (object length) 
from the document surface 214 to the optical lens 250 may be adjusted so that light 
on the surface of the document 10 is focused clearly on the optical sensor 260. 
Furthermore, after manual adjustment, locking glue may be injected into the through 
hole 312 and around the latching structure 320, the locking element 330, and the 
elastic element 340, to fix the final adjustment. Once the locking glue is applied, shift 
in position of the document surface 214 due to transport or vibration is prevented. 
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[0025] Figs. 5A and 5B are schematic diagrams showing two configurations of the elastic 
element deployed by the document surface micro-adjust mechanism according to this 
invention. In Fig. 5A, the elastic element 340 is not a coiled spring (as shown in Fig. 
3). Since the latching structure 320 is made from plastic material, the elastic element 
340 and the latching structure 320 may be formed together as an integrative unit. 
Similarly, in Fig. 5B, the elastic element 340 and the carrier chassis 310 may be 
formed together as an integrative unit. Both configurations eliminate the demand for 
the insertion of a coiled spring. 

[0026] In conclusion, the document surface micro-adjust mechanism of this invention 
utilizes the attachment of a transparent document platform to a carrier chassis that 
hinges onto an outer casing. Through rotary movement of the carrier chassis, the 
document surface of the transparent document platform may shift by a small amount 
|j so that the optical distance (object length) between the document surface and the 

ff optical lens can be minutely adjusted. After manual adjustment of the object length, a 

m positioning glue or material may be applied to the components of the document 

surface micro-adjust mechanism. Hence, relative position of the carrier chassis, the 
latching mechanism, the locking element and the elastic element are fixed. Thus, 
positional shift during transport or vibration is avoided. 

[0027] The document surface micro-adjust mechanism of this invention is applied to an 
optical scanner. Through the adjustment of total trace distance (object length) 
between the document surface and the optical lens, magnification of a document may 
be affected. However, for an optical scanner having a shorter total trace (TT), 
sensitivity to the adjustment of object length is lower. Consequently, the document 
surface micro-adjust mechanism of this invention is best suited to an optical scanner 
having a short total trace, in particular, a portable optical scanner. 



is* 



[0028] 



Note that because object length to the optical lens is adjusted before assembling 
the outer casing, the document surface may deviate from the desired distance to the 
optical lens. In this invention, the optical distance (object length) between the 
document surface and the optical lens is adjusted only after the entire assembling 
process of the optical scanner is complete. In addition, fixing glue is applied to lock 
up various components of the document surface micro-adjust mechanism. Hence, the 
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desired position for forming a high-resolution image on the sensor is maintained. 
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[0029] It will be apparent to those skilled in the art that various modifications and 

variations can be made to the structure of the present invention without departing 
from the scope or spirit of the invention. In view of the foregoing, it is intended that 
the present invention cover modifications and variations of this invention provided 
they fall within the scope of the following claims and their equivalents. 
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